Introduction
Chronic kidney disease (CKD) is a threat to public health throughout the world and its prevalence is increasing, especially in adults aged 60 years and older (1, 2) . It is estimated that more than 10% of adult population in the United States, that includes twenty million people of the total population of the US, are affected by CKD (3) . In Iran there is no exact statistical data on the number of patients. In addition, stage 5 patients usually have obvious complications in daily activities, health, nutritional status, and homeostasis of water and electrolytes. Such patients finally develop uremic syndrome that leads to death if remains untreated (7) . Dialysis and kidney transplant are renal replacement therapies that are applied for patients with end-stage renal disease. These methods can improve the patient's health status and protect their lives. However in advanced stages of the disease the patients are faced with many physical, psychological, and social problems (1, (8) (9) (10) . Clinical complications such as muscle cramps, nausea, vomiting, dizziness, anorexia, anemia, shortness of breath, sleep disturbances, fatigue, as well as dependence to others, decreased self-esteem, and loneliness are among the physical and psychological complications which reduce the patients' quality of life (8, 11) . Hence, today the medical care services are aimed not only to increase the life time of CKD patients but also to improve quality of life of the patients. Thus, the promotion of quality of life has become one of the main goals of the medical community and has attracted their attention (9) . According to the World Health Organization (WHO), quality of life is defined as an individual's perception of their position in life in the context of the culture and value system in which they live and in relation to their goals, expectations and standards and concerns (12) . According to the views of experts, quality of life is a feeling of wellbeing that is rooted in satisfaction or dissatisfaction with various important aspects of an individual's life. A sense of security, personal beliefs, emotional conflicts, objectives, and level of failures tolerance altogether determine an individual's perceptions of oneself. In fact, when someone feels happy and satisfied with its own life and does not feel discomfort at the time of illness, he/she will have more energy to take care of its own health. When a person is good in self-care, he/she will live healthier and therefore will have a better quality of life (13, 14) .
Studies have shown that poor quality of life is a factor effective in the development of cardiovascular diseases, recurrent hospitalizations, and mortality of the patients )15(. Evaluation of quality of life in these patients is an important criterion for determining the effectiveness of health care services that can help to plan medical and supportive care services and would be utilized as an appropriate approach to reduce the adverse effects of the disease (16) . Therefore, evaluating the quality of life of patients with CKD and determining its different stages is of great importance. Several studies have investigated and determined the quality of life and its related factors in CKD patients and their results suggested low levels of quality of life, as compared with the healthy subjects (10, 17, 18) . According to the results of these studies, among the important factors associated with quality of life we may note age, gender, occupation, marital status, income level, concurrent disease, education level, hemoglobin level, duration of dialysis therapy, and stage of CKD (8, 10, 19, 20) . However, there are conflicting results about the relationship between these factors and the levels of quality of life. For instance, some of the studies have reported that factors such as gender, being single, and low level of education are among the factors adversely affecting quality of life. However, such a finding is not consistent with the results of similar studies in other regions (21) (22) (23) .
Objectives
So far, previously conducted studies have paid little attention to quality of life of patients in pre-dialysis stage. In addition, the relationship between the potential factors and quality of life of patients with CKD might have been affected by different geographical and cultural factors and types of instruments used. The present study aimed to investigate quality of life of patients with CKD in Semnan through using SF-36 questionnaire at different stages of disease (pre-dialysis, hemodialysis stage). It was also aimed to identify potential risk factors affecting quality of life of these patients to provide an appropriate ground for improving quality of life of this group of patients.
Patients and Methods

Study population and research design
This descriptive analytical study was conducted on predialysis patients with CKD who referred to nephrology clinics and hemodialysis patients who referred to dialysis center of Kosar hospital in Semnan from September 2015, to March 2016. Convenience sampling method was used to select the patients in pre-dialysis stage. In addition, in order to randomly select the hemodialysis patients, we used the list of all dialysis patients who referred to Kosar hospital. The selected patients met the laboratory and clinical requirements and conditions to be allocated to one of the two groups of pre-dialysis and hemodialysis. Moreover, patients with a history of mental illness, cancer, and other severe and limiting diseases were excluded.
The eligible patients who met the inclusion criteria were informed about the goals of the study. After obtaining informed consent, the questionnaire was completed by an interview at the time of patient's admission to the clinic or dialysis center. To enroll pre-dialysis patients into the study, the list of these patients and their files were reviewed by the researcher and their records at the clinic were extracted. Some of the patients had an appointment to visit the clinic during the period of study. At the time of their visits to the clinic, the questionnaire was completed via face to face interview. However, some other patients have no appointments. They were called by phone and were invited to visit the researcher where patients desired or were more convenient for them (clinic or hospital). To collect the required data from dialysis patients, the researcher visited the dialysis center and obtained the necessary data. The questionnaire was completed for all the patients via interviews.
A researcher-made questionnaire was used to collect demographic data as well as medical profile. The questionnaire included items to collect data on demographic characteristics including gender, age, Blood type, underlying diseases, marital status, number of children, residence status, employment status, education level, duration of disease (for pre-dialysis patients), duration of dialysis (for dialysis patients), hemoglobin level, and income level. To evaluate quality of life of the studied patients we used SF36 questionnaire. This questionnaire includes 36 questions to assess the quality of life in eight domains including the followings; general health (6 items), physical functioning (10 items), role limitations due to physical health (4 items), role limitations due to emotional problems (2 items), social functioning (2 items), vital force and energy (4), bodily pain (2 items), and mental health of people (5 questions). All questions have a Likert type scale ranging from zero to five (where zero indicates the worst and five indicates the best possible state for every individual). Total scores of questions range from zero to 100. Based on the responses of the patients, their quality of life was classified as "good" (between the 75th percentile and higher), "somewhat favorable" or "moderate" (between 25th and 75th percentile), and "bad" (less than 25th percentile). The validity and reliability of this questionnaire had already been proved by various studies. In the present study, the validity of the tool was proved based on the results of other similar studies and comments by the experts. In addition, in order to test the reliability of the tool, it was run on 20 students and the Cronbach's alpha was measured (α = 0.83). 
Ethical issues
Statistical analysis
To analyze the data, first, the collected data were entered into SPSS version 20 software. Descriptive statistics were used to describe the data. On the other hand, the relationship between the variables was studied using analytical statistics including Kolmogorov-Smirnov test (to determine normality), parametric tests including t test, analysis of variance (ANOVA), non-parametric test including Mann-Whitney test and Kruskal Wallis test. The significance level was set at 5%.
Results
A total of 120 patients, including 60 patients at predialysis stage and 60 dialysis patients were studied. Of all the patients in both groups, 62 persons (51.7%) were male and the rest were female (n = 58, 48.3%). Among all the age group, the highest frequency of patients (n = 44, 36.7%) was observed in the age group 60 years and the lowest frequency of patients (n = 5, 4.2%) was observed in the age group 29 years and younger. Of all, 91 patients (75.8%) were married. The most frequent number of children was "three children and less" which was reported by 68 patients (56.7%). Of all the patients, 102 patients (85%) were employed. Primary education was the most frequent education level (n = 39, 32.5%) among all the patients. The majority of patients (n = 93, 77.5%) had poor or very poor income level, while 96 persons (80%) were living in urban areas and the rest (n = 24, 20%) were living in rural areas. Hemoglobin level lower than 11 was the most prevalent level of hemoglobin among the studied patients (n = 64, 53.3%). The maximum duration of the disease was more than 60 months (n = 50, 41.7%). Hypertension (n = 78, 65%) and diabetes (n = 62, 51.7%), respectively, were the most prevalent underlying diseases reported by the studied patients. The blood types O (n = 43, 36.1%) and blood type B (n = 38, 31.9%) were the most prevalent Blood types. Among dialysis patients, 40 patients (66.6%) were on dialysis for three years or less, while 14 patients (23.4%) were on dialysis for 4 to 9 years, and only 6 patients (10%) were on dialysis for 10 years and more. According to the results of our evaluation, the demographic and medical characteristics including age, gender, marital status, number of children, employment status, education level, income, place of residence, hemoglobin level, duration of illness, and Blood types were not significantly different (P > 0.05). Tables 1 and  2 present the distribution of demographic and medical characteristics of the studied patients by pre-dialysis and hemodialysis groups.
Mean (SD) total score of quality of life of all patients was 68.78 ± 13.39. Among all the dimensions of quality of life, the highest score was related to emotional role functioning (100 points). The two domains of general health (58 ± 17.15) in pre-dialysis patients and physical functioning (47.25 ± 24.41) in dialysis patients had the lowest scores. Pre-dialysis patients, as compared with dialysis patients, had significantly higher mean (SD) scores in the domains of total quality of life, physical functioning, social functioning, energy/fatigue, bodily pain, and general health (P < 0.05). However, there was no significant difference between the two groups regarding physical role functioning, emotional role functioning, and mental health (P > 0.05). Table 3 presents mean and standard deviation of scores obtained for total quality of life and its different domains in the two groups of predialysis and dialysis patients.
We evaluated the relationship between total quality of life and the factors affecting it. The results of evaluation in pre-dialysis patients showed that several factors including age, marital status, employment status, education level, income level, duration of disease, underlying diseases, and hemoglobin level were significantly associated with better quality of life. Accordingly, patients aged between 30-39 years old, employed, single, with academic education, with a moderate average income, with disease duration less than 12 months, without diabetes, and with hemoglobin level of 11 and higher had obtained better quality of life scores. Nevertheless, the total score of quality of life in dialysis patients was only associated with employment status, income level, and duration of dialysis. Accordingly, patients with a job and moderate income level who had been under dialysis treatment for three years and less had better quality of life scores. Moreover, we evaluated the relationship between different domains of quality of life and the factors affecting them. The results of our evaluation in pre-dialysis patients showed a significant relationship between gender and two domains of mental health and social functioning. Accordingly, women obtained significantly higher scores, as compared with men. There was a significant relationship between physical functioning and being 29 years or younger. In addition, married people were in better condition in terms of energy -fatigue domain. Patients with three children or less obtained better scores for the two domains of bodily pain and physical functioning while people with three children or more obtained better scores for the domain of mental health. Employed patients had better scores in the domains of energy -fatigue, mental health, social functioning, and general health. Moreover, in domains of physical functioning, energy -fatigue, mental health, and general health people with moderate income level received higher scores than those with low income levels. Patients without diabetes had higher scores in domains of physical functioning, mental health, bodily pain, and general health. People with hemoglobin level of 11 and higher had better scores in domains of physical functioning and general health. No significant relationship was observed between other domains of quality of life and other factors.
Among the dialysis patients, the patients who were married or widowed had higher scores in the domain of physical role functioning (100 points), as compared with the single patients. The dialysis patients aged between 30 to 39 years old had higher scores in the two domains of physical functioning and physical role functioning. The employed dialysis patients obtained better scores in domains of physical functioning, energy -fatigue, and general health. Dialysis patients without hypertension, as compared with those with hypertension, had higher scores in two domains of bodily pain and general health. Patients with disease duration of 1 year or less had better general health scores. In addition, patients with disease duration of 1 year or less obtained higher scores in domains of physical functioning and general health. No significant relationship was observed between other domains of quality of life and other factors.
Discussion
This study aimed to determine the level of quality of life in patients with CKD and compare the two groups of predialysis and hemodialysis patients in terms of the scores of quality of life and related factors. The results of this study can be utilized to provide proper education and support for nurses and other health care workers and families who provide care services for patients. Such efforts can also improve quality of life of this group of patients.
The results of analytical analysis showed that patients in pre-dialysis stage obtained better scores for total quality of life, as compared with hemodialysis patients. This finding is consistent with the results of a study by Mujais et al, which showed that quality of life of patients with CKD is associated with the stage of the disease. Accordingly, in more advanced stages of CKD, there was a more significant reduction in quality of life (24) . Although end stage CKD patients on hemodialysis are saved from certain death, apparently during the disease progress they are affected by a wide range of physical, psychological, social, and economic problems which in turn will affect their quality of life (21) . Based on the results of this study, with advances in stages of disease, quality of life of dialysis patients was low in the domains of physical functioning, social functioning, energy/fatigue, bodily pain, and general health. It seems that the initiation of dialysis affected these domains more than the other ones. Considering this finding, it is necessary to pay special attention to physical functioning of dialysis patients. In order to utilize an appropriate approach for reducing adverse complications, it is recommended to improve the condition of patients during dialysis and identify new ways to enhance quality of life of this group of patients. In addition, it might be also helpful to protect pre-dialysis patients against more advanced stages of disease through utilizing newer and more accurate treatment methods.
The results of this study showed that in the two domains of mental health and social functioning the scores obtained by women in pre-dialysis group were better than the scores obtained by men. However, in dialysis patients there was no significant relationship between gender and the mentioned domains. In a study by Al Wakeel et al which was conducted on quality of life in patients treated with peritoneal dialysis and hemodialysis, men had lower quality of life (25) . In a study by Bayoumi et al, the researchers investigated quality of life of 100 hemodialysis patients and the same result was obtained (26) . On the contrary, the study by Edalat-Nejad et al and the study of Rafiei et al showed no relationship between gender and quality of life in hemodialysis patients (27, 28) . Given the conflicting results of studies which investigated the relationship between gender and quality of life of CKD patients, and based on the results of this study, apparently in the more advanced stages of the disease a more important factors other than gender, such as the initiation of dialysis, which is effective in determining quality of life was existed.
According to the results of the present study, in predialysis patients younger age was associated with higher scores of total quality of life and physical functioning. However, in dialysis patients older age was associated with lower scores of physical functioning domain. In three studies conducted in Saudi Arabia, China, and the United States, older age was among the negative factors affecting quality of life in dialysis patients (24, 25, 29) . However, in a study in Tehran which investigated the quality of life of 202 CKD patients, there was no significant relationship between age and quality of life (28) . Due to inconsistencies in the results of previous studies, probably quality of life of patients with chronic disease in later stages of life is not only associated with age, but also is affected by other factors such as diseases and concurrent disabilities, social limits, psychological stress, loneliness, and lack of support. Thus, it is recommended to conduct further similar studies to determine the underlying factors affecting quality of life of older people. Various studies have investigated the relationship between quality of life and marital status, but their results are conflicting. Some of these studies indicate that being married is associated with better quality of life while others expressed opposite results (19, 21, 22) . The results of this study showed that lower number of children in both groups of patients was associated with better scores in domains of physical functioning and bodily pain. In pre-dialysis group, patients with more than three children had better mental health scores. It seems that families and children act as sources of support for patients with chronic disease and thus reduce depression and improve mental health (28) . However having a child was not necessarily effective in improving quality of life of patients in the physical domains. Based on the results of this study, the higher education level in pre-dialysis patients was associated with more favorable quality of life, especially in the physical domains. This relationship is also confirmed in a study by Wu et al (29) .
In this study, employment played an important role in improving quality of life of CKD patients and similar studies could confirm this finding. In a study by Porter et al, unemployment was associated with quality of life of patients with CKD (30) . In a study by Bayoumi et al unemployment was one of the factors adversely affecting quality of life (26) . However, in a study by Rafiei et al in Iran, no significant relationship between employment status and quality of life was detected (28) . However, apparently with the initiation of dialysis in end-stage CKD patients, they are faced with disability in work or job loss, which can deteriorate the economic condition of this group of patients and make a direct impact on their quality of life. Since the results of this study and many other similar studies indicate a relationship between employment and quality of life, the development of support programs to improve the employment status of patients can be helpful.
Consistent with the study by Rafiei et al (28) , in our study, moderate level of income was associated with better quality of life in both groups of patients. Patients who had low or very low income had lower total scores in different domains of quality of life. The medical services used for the treatment of advanced stages of CKD, such as hemodialysis and kidney transplantation and frequent hospitalizations, are expensive. Thus, insurance organizations and other institutions must provide more financial supports to improve the quality of life of this group of patients.
Concerning underlying diseases, diabetes was more effective than hypertension and other underlying diseases in reducing the quality of life of pre-dialysis patients. Previous studies have reported conflicting results on the relationship between diabetes and quality of life (24, 31) . In addition, no significant relationship between diabetes and quality of life in hemodialysis patients was seen. On the contrary, in this group of patients, hypertensive was significantly associated with reduced quality of life in the domains of public health and bodily pain. This finding is consistent with the results of a study by Porter et al (30) . The results of this study showed that higher levels of serum hemoglobin in CKD patients was associated with better quality of life, especially in domains of physical functioning and general health. This association was significant in pre-dialysis patients. This finding is consistent with the results of a study by Perlman et al (32) . In addition, the results of the study by Mujais et al, showed that anemia and low hemoglobin were among the major factors affecting quality of life in CKD patients in the final stages of the disease (24) . Considering the results of this study and other similar studies, therapeutic interventions to increase and maintain hemoglobin level in patients with CKD can be useful in improving the quality of life of this group of patients. Thus, it is recommended to conduct interventional studies in this area. In CKD patients, duration of disease was inversely related to quality of life; this relationship was observed in the domains of physical functioning, bodily pain, and general health. Moreover, the duration of dialysis in patients undergoing hemodialysis was associated with their quality of life. In other words, it had an inverse relationship with the domains of physical functioning and general health. These results are consistent with the findings of some other similar studies (25, 26, 31) . However, in other studies that have been conducted in Iran, no significant relationship between duration of dialysis and quality of life is reported; thus their results are not consistent with our finding (27, 28) . Based on the results of the study, it seems that with the passage of time people become more adapted to their disease, however because of disease and treatment complications which gradually emerge, people will suffer from higher levels of disability and face more social limits, economic tensions, and mental stresses. Such conditions can lower patients' satisfaction with life and decrease their functioning and quality of life. Therefore, several measures, such as culture building for organ donation and the provision of suitable alternative treatments such as kidney transplant, can be utilized to increase the duration of the disease and help to improve the quality of life for this group of patients.
According to the results of the present study, the majority of patients (80%) were living in urban areas and there was no significant relationship between place of residence and quality of life. Although people living in rural areas have more limited access to health centers, hospitals, and amenities, they are not necessarily the determinants of quality of life. In urban areas, there are some problems such as air pollution and low physical activity which can affect a person's quality of life. Therefore, it is recommended to conduct further similar studies on this subject.
The results of the study showed no significant relationship between blood type and quality of life. In our study, blood type O was the most common blood type in the studied patients. On the other hand, other studies did not pay much attention to this issue. Thus, it is recommended to conduct further similar studies on the relationship between blood type and quality of life. In addition, given the results of this study and other similar which indicated the effects of known factors on quality of life of CKD patients, it is suggested to conduct interventional studies to eliminate some of the factors that negatively affect the quality of life.
Conclusion
Overall, the findings of this study showed that in the majority of patients with CKD the mean score of quality of life was at a good level (between 25th to 75th percentiles). Moreover, pre-dialysis patient, as compared with patients who were on hemodialysis, had a higher quality of life. This study showed that different factors including age, marital status, employment status, education level, income level, duration of disease, underlying disease, and hemoglobin level could affect the quality of life of patients with CKD.
Limitations of the study
This study was conducted on a limited sample size and needs further confirmation by larger studies.
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